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Abstract: I- Indicators used in complexonetry can be sub- 
divided into 3 groups: 1) Colorless corpounds 
which produce 4& characteristic color with de- 

finite cathions, the chromophore veing in this 
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ense the defornued cathion (salicylic and sulfo-sali- 
eylic acid, tyrone, NHySCN, KI, thiourea); 2) Sub- 
stances which produce with certain cathions @ tur- 
pidity or strongly colored adsorption products 
(oxalic acid, gallocyanianin); 3) Organic dyestuffs 
capable of forming complexes with a sharp change 

in color (murexide, Eriochrom Black T, pyrocatechol 
violet (1), pyrogallol Red; xylenol Orange, etc.)- 
substances of the last mentioned group rust be re- 
garded 8s complexonetric indicators in the direct 
meaning of the tern; they are being designated a8 
‘tnetallochronatic qnaicators" (MI). ALL MI have 
the properties of acid-base indicators and also 
include conplex-forning groups which are & part of 
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the effect of the other substituents. The pro- 
perties of auitable MI are determined fron this 
standpoint. II. Ly coupling of diazotized p- 
nitraniline or sulfanilic acid were prepared 3, he 
dihydroxy-4' -nitro-azobengene (IZ) and the Na-salt 
of 3 , 4-dihydroxy-azobenzene-4' -sulfonic acia (III), 
which are the simplest forms of MI of I type. 

MI II and III can be utilized for complexonetric 
deternination of the same cathions which are de- 
termined with I. All 3 indicators have the sane 
complex-forning groups, as a result of which they 
differ from one another only in range and pH 
interval of color changes on formation of complexes 
with the cathions. (Cn determination of Bi with 
III better restlts were obtained than with I. The 
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Masking and Determination of Mercury. 
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Abstract : Thiosemicarbazide (I) is used as & new selective reagent 
for the masking of Hg t In an acidic medium I forms 
with Hg@ta white rapidly darkening precipitate which dis- 

solves in an excess of I to form a colorless solution in 
which Hg is combined with I.as 4& very stable complexe 

In an olkaline solution this gomplex is decomposed with 
separation of HgSe Agt, cu?* and Fe?* also react with 


I; other cathions either do not react with I, or form 
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Title » Complexometric Titration (chelatometry) « xxv. Methylthy- 
mol Blue - New Metal-Chrome Indicator of Complexone 
Type 

Orig Pub : Chem. Listy, 1957, 51s No 6, 1061-1067 

Abstract : 3,3'ediseN eat (earboxyinethyl )aninonetbylthynolen 00 
thalein (I) called "methyl thymol blue” by the authors is 
proposed as & new metal-chrome indicators The Na salt 
of I dissolves easily in water producing & stable enough 
solution; it does not dissolve in CoH OH. Being acid- 
pasic, the indicator I has 4 pH ranges of color transi- 
tions: pH less than 0 red « yellow), pH between 6.5 
and 8.5 (yellow - light blue), pH between 10.7 and 11.5 
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iMstract 


tho proparation of 3,3" -bis-N, N=ai (oarboxynothy}) sani no- 


mothyl thymolsul fonophthaloin (Mothyl thymol Bluc) (I) or of 
its ae sult used as a motal lochromic imiicator is doscri= 


pod, 


tién is cooled, and 9.5 Ge 


ml, of 37% aquoous solution of 
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Abstract > A rapid complexometric method of aevermination of free 
and total Ca and complexone Tir (1) in the Ca-Nap salt 
of ctnylenedianinetetraacet’© acia (II) and pharmaceu~ 
tical preparations wos developede The application of 

methylthymol blue (IIT) es an indicator in acid and al- 


e sample to be analysed 
containing 200 to 300 & of IL is dissolved in 100 mit 
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Inst gus : 

Title : Metallochromic Indicators. Vv. Properties of Methyl- 

thymol Blue as of Acid-Base Indicator. VI. Analogues 

of o-Cresolphthalein Complexon. VII Glycinethymol 

Blue. 


Orig Pub: Chem. listy, 1957, 51, No 9, 1680-1685; No 10, 1804- 
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Abstract: The behavior of methylthymol blue (I, 3,3'-bis-N, 
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valent of NaOH. It may be assumed from the shape 
of the titration curve that the values of pKj to 
pKa of I under 4.5 are close one to another; the 
corresponding proton detachment of I proceeds with- 
out any color change. The magnitude of pKy may be 
assumed_to be 7.3. The light absorption curves of 
8 , 1072 M solution of I at various pH-s within. 
the range from 5 to 14 are crossing at isobestic 
points in the majority of cases and dépending on 
the light wave length, which indicates simple equi- 
libria of the corresponding I ions, The values a@ 
pKy = 7.2, pKs = 11,15 and pkg = 13.4 were obtained 
from the course of the extinction curve of a8. 
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ties of 3,3'-bis-N,N-di-(carboxymethy1)-aminomethyl 
derivatives of phenolphthalein (phenolphthalein 
complexon, III) and thymolphthalein ( thymolphtha- 
lein complexon, Iv) were studied and a comparison 
with the analogous derivative of o-cresol-phthalein 
(o-cresolphthalein complexon, V was carried out). 
Schwarzenbach and his doworkers proposed V as an 
indicator for complexometric determination of 
alkali-earth metals, The regions of color changes 
of III, IV and V depending on pH coincide with the 
regions of corresponding initial acid-base indica- 
tors according to spectrophotometric measurements, 
But the weak coloration of III, IV and V appears 
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Abstract: already at pH = 7 to 8; it becomes more intensive 
with the rise of pH in consequence of the forma- 
tion of colored ions, The color intensity of in- 
dividual forms depends on the fact, whether a sym- 
metrical, or an asymmetrical resonance system 18 
being produced, at which occasion it is necessary 
to take into consideration the hydrogen bridges be- 
tween the phenol O-s and N atoms. The alkaline 
form of III is purple, that of IV is blue, and 
that of V is violet. A qualitative color change 
from blue into reddish-gray is observed in IV nex 
pH = 12, The color of III becomes weaker at pH = 
= 13 to 14 analogously to the initial indicator. 
The least and, consequently, the most favorable 
intensity rise of the coloration proper together 
with pH is observed at IV. III, IV and V possess 
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Abstracts the metallochromic properties only in an alkaline 

medium contrarily to analggous derivatives of sul- 

fo phthaleins. 1 with caer, sret, and Ba ot pro- 
duces colored reactions. Many other cathions cause 
plocking of IIT connected with its discoloration; 
‘a plocked IIT does not react with cathions, with 
which it would produce a positive reaction other- 
yise. IV and V behave similarly, put cases of. 
their blocking occur more geldom, The ositive 
color reaction of III, IV and V with cact are still 
clear enough at pH = 9, but with sret and, first 
of all, with Raet they are already expressionless. 
To the contrary, the intensity of IIL coloration 
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Abstract: groupation in combination with ITI. Its prepara- 
sion by the condensation of II with formaldehide 
and glycine is similar to the preparation of I. 

The Na salt of VI is 4 dark brown powder easily 
soluble in water, The first acid-base transition 
of VI from a yellow coloration into a red one is 
shifted to the range of lower H magnitudes as com- 
pared with II (pH = 2,8 to 1.2). The second trans- 
ition of VI color (yellow - blue) takes place ap- 
proximately in the same range Of pH as in case of 
I; the intensity decrease of the blue coloration 
43 not clear enough at high values of pH in the 
case of VI. The complex formation properties of 
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Abstract: VI are lower ag compared with I or other similar 
indicators (Ni°+, Fe3+ and Pd@+ produce complexes). 
Starting from pH = 3. VI produces complexes of 
dark blue color with numerous cathions at various 
pH magnitudes, At the titration with ethylendini- 
trilotetraacetic acid (VII) solution, the color 
transitions are clear in the case of Cué+, Zne+, 
Poet and Hg +. and they_are lengthy in the case of 
paet+, ni@t, co2+ and Fe3+, The application of VI 
is practically important first of all for the 
direct complexonometric determination of Cu + in 
an acid medium; VI is suitable for that purpose 
more than 1-(2-pyridylazo)-2-naphthol or variamine 
blue B first of all decause the Cu complex is well 
soluble and due to the clear change of color. 
Method of work: a corresponding volume of 0.05 M 
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177 Indopheno| coniplexons: a new group of metallochromic i 
indicators. J. Korb! and V. Sv aly (Phar, Biochem. 
- Research fist; ey Chem. nd, (Lon oa} 1938, | ie 
mn 1933-4.—Green to black Na salts of indophenol comptexous - 5 : : : 
(f) have been synthesized by (1) treatment of o-(bis(car- [- : 
Z boxymethy!aminomethy}phenals with 2 {-dihald-p-beuzo- gt Wary 
. quinone chlocimines in alk. solu., or by (2) oxidation of a . | 
: ‘mixt. of these pirenels and ren reer ot ie er witha } | 
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1 
Mr head Ry = H, R mm R, Poe Os | (); R, = R; =< H, R ms Ry 
‘se Be(I); Ry = CHa, Rr = HR, y= Ch: Ri @ CH, 
RR, 2 H,Ry= Br; Ry = Ry = Cy, Ry = R, = Ch; R,= R; i 
a Ch, Ry ahs br; Ri = CHUy, Rye CH, Ry =a 
Cl; Ri'= Cis, R: = CHy, Ra = Re = Br; Ry = OCH, poh 
Ry = H, Rs = Ry = Ch; Ry = OCH, Ry = HR Ry = ai, 
Br; Ry = H,R: = CH; R= R= Cit); Rv = H,Ry = tated 
CHy, Ra = Re = Brs Aq, veld solns. of these compils. are : 
colored orange to red; this color changes to an {utense bluc 
at pH 4-0. At pli 3.6 all of the above form viotet to bluc 
complexes with ions such as Zrtt, Bit*+, Th't, Sett+, ; 
Fet*+,and Alt**. 1, Hand I of the above compds. also | 
yin farm com nlexesAvith Nitt, Cut*, and Zntt. Titration 
Y/°?" of solifs. of such complexes with EDTA iudicates that those H 
// / of Th, Bi, Sc, Cu, and Zn react immediately, while those of ( : } 
Fe, Zr, Ni, and Al react more slowly. J. J. lahiyg Je 
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Raf Zhur-Khimiye,No 1, 1959,No 50715 


Buhen, F.; Korbl, J. 


: Complexometric Titration Employed in Pharma- 


ceutical Analyses. XVII, Determination of 
Bismuth 
Ceskesl. formac., 1958, 7, No 2, 78-79 


Developed is the direct complexometric method 
for quantitative determination of Bi in pharma 
ceutical preparations. It is based on the 
titration of Bi ions at a pH of approx. 1.0 
with 0.05 M solution of "chelatone-S" and with 
the uso of methylthiomole blue or xylenole 
orange as indicators. An organic Bi compound 
hus to be converted into an inorgenic form 

by boiling it with a mixture (121) of 70% 
HClO, and 35% HMGg. It is proposed to intro- 
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Author : Pribil Rudolf, Kérbl, Jiri; Kysil, Bohdan, Vobora, 
Jiri. 


Inst ‘ 

TMtle +; Complexometric Titration (Chelatometry). XXXVI. 
To Sequestering of Iron by Triethanolanine. Calciun 
Determination Using Thymolphthalein Chelate as 
Indicator. 


Orig Pub: Chem. Mety, 1958, 52, No 2, 243-246. 
Abstract: A rapid method of complexonetric determination of 
Ca in the presence of great amounts of Feo? efter 


it has been sequestered by triethanolamine (I) is 
described. Should ethylenedinitrylotetraacetic 
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acid (II) solution be previously added to an iron 
containing solution to be enalyzed in the amount 
equivalent to about 1/3 of the content of iron, 
colorless solutions would be obtained after the 
addition of I and alknlisation, which faciiitate 
the precise titration of Ca even if the Fe concen- 
trations were high. Thymolphthalein chelate 

(III) is a suitable indicator. For the deternina= 
tion of Ca, an excess (12 to 25 ml) of 0.05 M II 
solution and 5 ml of I solution (1 : 2) are added 
to 50 ml or less of w acid solution to be 
analyzed containing 2 to mg of Ca and up to 

84 ng of Fe. The prepared brown colored solution 
ig alkniized with Ln. NaOE solution (up to 10 ml) 
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Abstract : Several mathematical formulae were derived for 
the purpose of evaluating the sensitivity and 
accuracy of complexometric titration. The pro- 
cesses which take place during complexometric 
titrations are similar to processes which oc- 
cur during acid-base titrations: in complexo- 
metry the complex of metals (M) corresponds to 
the water which forms as 4& result of the neu- 
tralization reaction. The anions of weak acids 
and cations of weak bases play the same role 
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(Cy and Cy are, respectively, the total con- 
centrations of the reagent and M at the sppa- 
rent point of equivalence),can be mathemati- 
cally expressed as a function of sensitivity 
of the indicator U, value of Cy, apparent con- 
stant of the formation of K/aq, as well as of 
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